Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.009 Å; Hatom completeness 98%; disorder in solvent or counterion; R factor = 0.070; wR factor = 0.201; data-to-parameter ratio = 12.5.
The title copper(I) polymeric compound, {[Cu(C 10 H 8 N 2 ) 2 ]-ClO 4 Á0.24H 2 O} n , obtained by the reaction of Cu(ClO 4 ) 2 and 4,4 0 -bipyridine (4,4 0 -bpy) under hydrothermal conditions, features a fourfold-interpenetrated diamondoid coordination framework. The asymmetric unit consists of two Cu I atoms, three 4,4 0 -bpy ligands in general positions and two halves of two centrosymmetric 4,4 0 -bpy ligands, two ClO 4 À anions and water molecule with a site-occupancy factor of 0.480 (17). The Cu I atoms are in a distorted tetrahedral coordination environment and are bridged by 4,4 0 -bpy ligands, forming a diamondoid cationic polymeric framework that encloses two symmetry-independent channels along [100], which accommodate perchlorate anions and water molecules.
Related literature
For the use of the 4,4 0 -bipyridine ligand in the construction of metal-organic frameworks, see : Yaghi & Li (1996) ; MacGillivray et al. (1994) ; Xie et al. (2010) . For reduction of Cu II to Cu I and other phenomena occuring under hydrothermal conditions, see: Liu et al. (2001) ; Yang et al. (2010) ; Xie et al. (2006 Xie et al. ( , 2008 . For related structures, see: Pedireddi et al. (2006) ; Zhang et al. (2007) ; Qin et al. (2007) .
Experimental
Crystal data [Cu(C 10 Data collection: RAPID-AUTO (Rigaku, 2004 ); cell refinement: RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg & Berndt, 2005) ; software used to prepare material for publication: SHELXTL.
fluorescence and magnetic properties. The simple, rigid, rod-like ligand, 4,4′-bipy, has been used extensively to ligate metal ions into open frameworks with channels (Yaghi & Li, 1996; MacGillivray et al., 1994; Xie et al., 2010) . On the other hand, it has been found that under hydrothermal conditions used for preparation of MOFs many interesting phenomena including ligand oxidative coupling, hydrolysis, substitution and redox processes can occur (Liu et al., 2001; Xie et al., 2008) . Encouraged by several recent reports on reduction of Cu II to Cu I under basic hydrothermal conditions (Yang et al., 2010; Xie et al., 2006) , we designed and synthesized the title three-dimensional copper(I) coordination polymer and determined its crystal structure.
The two symmetry independent Cu I ions are in a distorted tetrahedral coordination geometry, each surrounded by four nitrogen donors from adjacent 4,4′-bpy ligands (Fig. 1) . The 4,4′-bpy ligands bridge the Cu I ions into a three dimensional diamodoid framework (Fig. 2 ) and the crystal structure features a four-fold interpenatration of these frameworks (Fig. 3 (Qin et al., 2007) , which contain similar diamondoid framework but differ in number of interpenetrating networks and crystal symmetry.
A mixture of Cu(ClO 4 ) 2 . 6H 2 O (0.186 g, 0.5 mmol), 4,4′-bipy (0.192 g, 1 mmol) and H 2 O (18.0 ml) in the molar ratio of 1:2:1000 was sealed in a 25 mL stainless steel reactor with Teflon liner, and heated directly to 180°C. After keeping at 180°C for 72 h it was cooled slowly to 30°C at a rate of 2°C/h. The resulting orange block crystals were washed and dried in air (yield: 15%.).
Refinement
The H atoms of the aromatic rings were placed at calculated positions, with C-H = 0.93 Å and assigned U iso (H) = 1.2Ueq(C). A high peak in a difference Fourier map was interpreted as a water molecule with partial occupancy. The occupancy factor of water molecule refined at 0.480 (17). Hydrogen atoms of water molecule could not be located. O1W
was refined with isotropic displacement parameter.
Computing details
Data collection: RAPID-AUTO (Rigaku, 2004 ); cell refinement: RAPID-AUTO (Rigaku, 2004) ; data reduction: RAPID-AUTO (Rigaku, 2004 (Brandenburg & Berndt, 2005) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) .
Figure 1
ORTEP presentation of the title compound with 30% probability displacement ellipsoids. All hydrogen atoms are omitted for clarity. Symmetry operations used to generate equivalent atoms: #A -x+1, -y, -z+1; #B -x-3, -y, -z+2; #C x-2, -y+1/2, z+1/2; #D x, y, z+1. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
